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(54) METABOTROPIC GLUTAMATE RECEPTOR 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
medicine useful for preventing and treating epilepsy, 
ache , neurodegenerative diseases, e tc., by including a 
"specific imidazobenzothiazole derivative. 

SOLUTION: This metabotropic glutamate agonist contains^ 
an imidazobenzotniazole derivative or formula I (R 1 is a 
lower alkyl or the like; R 2 and R 3 are each H or the like; 
A 1 and A 3 are each a bond or the like; ^ is a lower 
alkyl; R 4 and R 5 are each H or the like) or its 
pharmaceutical^ acceptable salt {for example, 
6-(tert-butoxycarbonylamino)-2-tert-butyl-7- 
hydroxymethylimidazo [2,1-b]benzothiazole}. The 
compound of formula I is obtained, for example, by 
reacting a compound of formula II with a compound of 
formula III (X is a halogen or the like) (for example, 
1-bromo-3,3- dimethylbutan-2-one) in a solvent such as 
ethanol. The compound of formula I is, for example, 
orally administered preferably at a daily dose of 50-200 
mg for an adult with one to several portions. 
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(54) hm®**] ^^vu^^if^^-v^^mmmsmm^^y^>v^T^-)vmsm 



(57) [S48] (^lE^T) 

^^jJ?hof ?9ifr\'9*— bSSSFffcftUBS: 

[«fft?a] TIB— (I) "T?*4jrn&-f 5^JA< 



JSC? 



( I ) 



»T*T?^*tt^K3tei?-A 1 -0-R4> -Ai-C 
O-R*. -A,-CO-0-R4, Ai : tt^Xttfi 

r 4 : HXIiftlR7;v^;i/SS:/fto ) 



(2) 
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[ft*^l] TIB— ^ (I) T?*S;h/S-f $^-<v 

[ft u 



R., 



N 1 



( I ) 



10 



Ri : 4£^T/V3VK V^PT/^/K tf->^taT/V 

(1) -Aa-O-R^ 

(2) — Ai-CO-R4> 

(3) -Ax-CO-0-R 4 . 

(4) -A 1 -0-A 2 -0-R 4 > 20 

(5) -Ax — O — A 2 -CO-R 4 s 

(6) — Ai — O — A 2 -CO-0-R 4 > 

(7) -Ai-N (R 5 ) -R 4 > 

(8) -At-N (R 5 ) -A 3 -0-R 4 > 

(9) -At-N (R 6 ) -A3-CO-R4, 

(10) -Ai-N (R 5 ) -A3-CO-O-R4 

A i^t5 A 3 : |-XliI^ote^«i7;^V 

>m 

A 2 : M7/^W^S 

R^OTs : H-XfcfcRfcoT, HXI«7/V^/V 30 
S) 

[1**912] t^^A/, ib«i«*. mm. ttKtt^ 

[lfr&S3] TIB— «* <r) ■c»S*L»>r$* r 3''<>' 
Kb 2] 



( ■•) 



40 



;v^/v-fi»7;v^r;vS 

R 2 &tfR 3 = ^XttSftot, H. <S«T/W^r/W 



(1) -A1-0-R4. 

(2) -A1-CO-R4, 

(3) -Ai-CO-0-R4. 

(4) -Ai-0-A 2 -0-R 4 > 

(5) -Ai-0-A 2 -CO-R4> 

(6) -Ai~0-A 2 -CO-0-R4> 

(7) -Ai-N (R B ) -Ri, 

(8) -Ai-N (Rs) -A3-O-R4S 

(9) -Ai-N (R 5 ) -A 3 -CO-R4> 

(10) -Ai-N (R 5 ) -A 3 -CO-0-R 4 

fiU 2-^f;W^/ [2, 1-b] s<^S^TS 
— /K 2-^f^-5-^fW^/ [2, 1-b] 
^y/f7 N /^/K 2 - ^ ^VV— 5 - t Ktzdr-W ^ ^ 
✓ [2, 1-b] ^^>^T:A-/K 5 - 

* h^W 5^ [2, 1-b] ^/f7/-;K 2 
_^^ 7 V-7-^^/W [2, l-.b]-<^^ 

2-^f/V-7-^b^W5^/ [2, 1 
— b] ^<y % /f7 , /-/K 2-^f/V-7-^h^rW 
5^3/ [2, 1-b] ^y^7^/K 2-3^/Wf 
[2, 1-b] ^/f7/-/K 2-t^/V 

-f^V[2, l-b] -<y/f7^;^<) 

[000 1] 

tr^^^^^— hS*#f^fflSII^IBi"S 0 Hie, *r#i 
[0 0 0 2] 

&\,^XW1g>fc&yo'Xk LTftV>TV^^ (Mayer M. L. an 
d Westbrook G. L. , Prog. Neurobiol. , 28(1987)197-2 
76) o S^<OW%(-<fc 9, W^t^SftlttSl 

l^gS^OS:^^^^^ (Hollmann M. and Heinemann 
S., Annu. Rev. NeuroscL , 17(1994)31-108) 0 

©TmG 1 uRa^) mG 1 uR 1 Tb^m 

G 1 u R 8 0*45 8iS©t^^^ ^#fit51 i 



3 

aM8^£*tTl»5 0 mGluRIi, G^V^JtSr^b 
T*^*9^— >f/^h^3 y (I P3) , 
^^A^ffS§rex.^)S«* (mG 1 uRl^m 
GluR5) b, Gi^^Ii*«tcAMPl4 
§rMt^S* (mGl uR2, mGluR3, mG 
luR4, mGluR6, mG 1 uR7MmG 1 uR 

8) k\z.&mztiZo £;ft&»M«4, tjvejxna* 

JBrt»*S:*U WxitfmG 1 u R 6 «JHrt»Ctt#«£* 

WftfJ^SoTV^t)0^ tg^i £;ft/TV^<5 (Nakan i sh i 
S., Neuron 13(1995)1031-1037) 0 
[0 0 0 31 iSi^^mG 1 uR(Cl^W^o^^ 

rtSS^;^ ^ yi^ft^KLtmG 1 uRtCjltR 
»«tffc^*aMI^SivtV^5 (Hayashi Y. et al. , Br. 
J. Pharmacol. 107(1992)539-543; Hayashi Y. et a 
1., J. Neurosci. 14(1995)3370-3377) e Z.tlh<Olk& 
»£/BV*fcffl$SlCJ:0,.mG 1 uRtm*<OffiWib<DX 

(DmGluRWC^ (IS, 3R) 
v^a^^V— 1, 3-i^*/^^^ (£*T (IS, 
3R) -ACPDtV^) coS-^^i:«9, *TA/a> A/#fl 
3§£;h,£ (Tizzano J. P. et al. , Neurosci. Lett., 1 
62(1993)12-16; McDonald J. W. et al. , J. Neurosc 
i., 13(1993)4445-4455) 0 £ mGluRlOg 
#C^-C, ^OmGUR20«Ifl)S (S) -4- 
^^ri/- 3 - 1 Kp (JUT 

(S) -CHPGiV^) <DM* <£>X A/f>*/u*ey*/\'-?<Z> 
^3Mfe6*«^£iVCV^ (Dalby, N. 0. & Thomsen, C. 

J. Pharmacol. Exp. Ther. , 276(1996)516-522) 0 

(Young, M. R. et al. , Neuropharmacology, 33(1994) 
141-144; ibid, 34(1995)1033-1041) 0 ££>t-, 5yh 
(S) -CHPG^SR&t«8«W)lS«*J»0 

(Young, M. R. et al. , Br. J. Pharmacol., 114(199 
5)316P) o 

® (1 S, 3R) -ACPD^ (RS) 3, K 
v3c*/*7^~/Vjfy >V («T3, 5-DHPG^V^ 
5) llv?7«5yHB*«:*i»4, 
i-£fcttv\h,A/&#oT f #R»!IS*E«:3l*iK-i~ (Li 
partit, M. et al.,Life Sci. , 52(1993)PL85~90; McDo 
nald, J. W. et al., J. Neurosci., 13(1993)4445-445 
5; Tizzano, J. P. , et al. , Neuropharmacology, 34(1 
995)1063-1067) 0 Z-tl\% mG 1 uR lRXfmG 1 u 
R 5 tfSttfb * tbtcmmc *XTl^6o 

H^S^2 0St3 0@lC, (IS, 3 R) —A 
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CPDOOmG 1 uRSr^L^y^f^- y >fli»cD 

<DiI*ffi«#^38Sii£mG 1 uRd5|a-^UTV>-5r £d* 
^J&£*LTV^£ (Mortensen, M. et al. , J. Pharmaco 
1. Exp. Ther., 274(1995)155-163) c 
[00 0 4] 1rtg:t>'hSk±<DVl&tti, mGl u R 1 tcf^ 

-t*o $ km, mGURi \z.ftm-rz>fc&yoft?'i'* s 

A/, <B®«, *3fc*. fit****, R/tlHttfc#IWffitt, 
#>r^»rffitt, wet, f^tKM, mam, at* 

20 [00 0 5]» ^^bP^^W^^bS* 

*aw>ffr&« (4#M^P 7-267908 -g-#J80 Xt*^- 
[2, 3-b] ^yK-/vM«*» (WO 9 5 
/25 110WJ . v^u^n^n^^fc/W^ 
(4#||5p8 - 1 6 9 8 8 4##JH) > 3 - bT ~ 
/W-Y V K— (WO 97/05109 -fjr&m) > 
fyvV [2, 3-b] ^ K— /Isffimfc (WO 9 7/ 
0 5 1 3 7-g-#flH) aM***ilVCV^. — -f 5^ 

[2, i-b] ^y/fr^Bi#^tm 
[2, i-b] ^y/fr/^Si*ttr 

J*. ffi(;i«*g<DftWfc?frW (Bull.Chem.Soc.Jpn., 53 
(11), 3308-12, 1980) . tT5«Ct Kn 

*->SfcVM*;* h^VSI^^ft^ (#MBS 6 0-25 
8 184) . &m&&& : &1rZ>b^X5mz?v'vig.^ 
te* ?vVXfi&tfMfr£*4& (Heterocycles, 45(8), 1579-8 
8,1997) RXf7m^^^^ * h^rVSfcV^W:^ 

h ^ VSf &<Dfc&V0 (Khim. Farm. Zh. , 1 1 (7) , 25-7, 197 
7) as^SfrTV^o 2 - t?^/l"( $y*s 

40 [2, 1 — b] ^l/y^Ty—sl' (Khim. Geterotsikl. S 
oedin.,9, 1149-52, 1972) 2S4*$33"C*>5o Hl-ttU 

fM^/ [2, 1-b] /<y/f7/wvi:2-x 
^/WT^^ [2, l-b] sOS^TS— /V (EP 3 
4 7 8 8 0-J§0 ^^tv>^^rnf)^mG 1 uR(C 

[0 0 0 6] 

50 tfl»V^*# hol^^^^^^— hSS**fPffl*r*"t* 



5 

[0 0 0 7] 

\z.motc 0 w*>. *%>wnTm-f®& a) ^tsnz 

i"^ 0 :i-CPIi:{lT^^Xh (antagonist) 
^Lt^/XfiT^^b (agonist) Srtfttet^if 

[0 0 0 8] 

Hb3] 




( I ) 



(^*cDlS-^^WToS*^i-o 

R x : ffiiftT/VSr/K T/W^r/K tV^d7/l/ 

(1) -Aa-O-R.. (2) -Aa-CO- 
R 4 . (3) -Ax-CO-O-R^ (4) -Ax 
-0-A 2 -0-R*. (5) -A,-0-A 2 -C 
O-R*. (6) -A x -0-A 2 -CO-0- 
R 4 . (7) — Ai — N (R 6 ) -R4, (8) -A 
x-N (R 6 ) -A3-O-R4, (9) -Ax-N 
(R 5 ) -A3-CO-R4. (10) -Ax-N 
(R 6 ) -As-CO-O-R.A^T^Aa : IH— X 

S) o 

ifctfi. *»M»TIB— (I* ) "C^^n^^r^ 

[0 0 0 9] 
Hfc4] 

R a : ffiJRT/V-^/K ^pTM/K tfV^^T/V 
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6 

R 2 ^R 3 : H-X(4Hftot, H. raftT/l^/K 

(1) -Ax-0-R 4 , (2) -A,-CO- 
R 4> (3) -A,-CO-0-R 4 , (4) -A, 
-0-A 2 -0-R 4 > (5) -Ax-0-A 2 -C 
O-R4, (6) -Ax-0-A 2 -CO-0- 
R 4x (7) -Ax-N (R 5 ) (8) -A 

10 x-N (R 6 ) -A3-O-R4, (9) -Ax-N 

(R 5 ) -As-CO-R., (10) -Ax-N 

(R 6 ) -A3-CO-O-R4 

>m 

A 2 : ©^TA^W^S 

<m 2-^^/w^y^ [2, i-b]^/fr/ 

— /K 5^ [2, 1-b] 

✓ [2, 1-b] y<Zs*S7-T*S~ /K 2 -^^/V- 5 ~ 
*h=¥W^^V [2, 1-b] ^y/fT/^/K 2 
-**f~fr-l [2, 1-b] 

T^— /K 2-^^/V-7-^ h=¥W [2, 1 

— b] ^y/fT/ — /K 2-^^/V— 7 h^rW 
^ [2, 1-b] sO^T^S*- /K 
^y [2, i-b] ^y/fr/^/K 2-t:/^A' 
^5^/ [2, i-b] ^y/fr/-;v»<) o 

[0 0 10] 

30 [»W<DSafc<D»«M — (i) 0') 

sec -^/W, t e r t -^/V, >f yO'*- 
/V, ^Ktf-'O^VK t e r t -'O^VK 
40 ^/K 2-^/K7^VW, 1, 2-^^^^, 
^ y V/V, 1 - * ^TWO^As 2 - ^ ^VWO 
^/V, 3 - ^ ^VWO^As 1 , 1 - i?* ^VWT^/K 
1, 2, 2 — 5?* ^VK/^VV, 

1, 3-v?^f/^f/K 2, 3-v^^^/V^/K 
3, 3 -S^^VK/fvVs 2-^ 
/K/*7K 1, 1, 1. 2, 

2 _ y ^ f;i/^p fcVV, 1 -ai^vw- 1 — ^ ^vK^o 

if/v, 1 -a^/v- 2 -^^v^^ tr/wK^a^tf e> 

50 [0011] mmr/^ t j^^^c^ 5 i » 



(5) 



11-189596 



8 



s j t ttjKis is ^ 3 7!?^ 8 m (o mm&mnmtfrm&T? 

*^W{C^J^.«, tfv^u [2, 2, 1] — 
^^/P, tfV^n [2, 2, 2] ^Tp^/V (T^yf 
/v) , if^a [3, 3, 0] tirtr^/v, 

[4, 4, o] f^r/v-mm-frm? £>n& 0 



10 



0 



^otr^-^K, v^^Bk ^c^ife, =*/n^I6, 

^f-^r^y, ^^r^v, t^As^^, 
^ y -a-t s y^^tiisxii y t/w=¥= 

[00131 Wfttt 

(SSHRife) 

Ms 51 



(II) 



(III) 



(5fc«K R„ R 2 , Rslifl&jZ&tfJSBfeSr^l". Xtt^ 

(i) xtt (D — (id -c^£*b&2- 

75 / 'O'/f i#t-«A (HI) 



( i ) 

T-e. ^tad>b*Pf»^#i-t:N-r^^WbSrfTV>r*T, 

[0 0 14] (^2<K&) 
Ufc6] 



0 K 7 



(la) 

0 K, S^*' 



110 



A 



N I 



(ib) 



K 7 



( I c) 

-A,-N (R 4 ) ~A 3 -^v R 7 ^R2X^R3$r 
^-n ) 



50 



(Id) 

b) . /SXtt7/^7$ yI$:ttSft^«l 
(Id) tt. #/rS*JES-r-53i^f/^ (la) X«^/W^ 
^^K^^^/vf* (Ic) mi^J:5 7^yXH:* 



(6) 
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9 



10 



[0 0 15] (HS3»ifc) 
[ft 71 



110 



R 7 s^Y* ' 



(la) 

&m-rZ>fc&V0 (Ie) t**fJ6i-^^^^/^fls (la) £r 



( I o ) 



^§fty f^7/v^^, **ft*9*y^***<E> 

[0 0 16] 
[ft 8] 



MO — B 



* 7 /^r K - 

(i f) 



K i X R— Oil 



( I «) 



( I h) 

Rx, R 5 > Re> R 7 . B. XtettMom* i 

i«{C-A 2 -0-R 4 X(i-A 2 -CO-0-Rj 30 
£r^-To ) 

liM7/V^ ^^EST/^^SSrtt (I 
g) fi»etSr^3-A* (If) Sr*tt^«V^TA' 

*rMt~?z> -tK^y 6 0 **Wft 
-sft-a* (if) twf^ATs 

h>\ Tth^by/^^Mt, SS^bT^K 40 
*-fWby*-fc* 7K^ft>t;y^A N TK^ft^y^^. * 

^ft-^ h y * a. y 9A^srfflv^ac?&T^e>*pia 



j^ft^^/K H^fty^. &mtv ismco/^yz/fc 

m&m^X^vff^WM (Ih) fcbfcflL £>&VM**& 

ft^^^^/v^-/^^^> r ^^ft^J^ffl VN " c ^ /v: ^ :/ 

Uls, ^pn/jN/l/A, f b7tK^7 

^ ^ <o*m&mm * * ^ ras/s s*57;v= —/v^m 

So 

[0017] msmm 

[ft 9] 



R 7 /t-Y-W« 



R |( , X 



( I i ) 

(^f> Ri> Au R 6 . Re, R 7 > Re. Xt* 



50 



( I j ) 

A 3 -C0-R 6 Xli-A3-C0-0-R 6 ^ R 



11 

-A 2 -CO 



O — R 6 ) £ta5 



IC-A 2 -0-RsX*£- 
i-o ) 



IKV 



0 

A 



N I 



(7) 
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R— Oil 



(Ik) 



12 



^ /l^rc <D T A- * M\M i: tK?^ <b M JET (- f 

[0 0 18] (?g6§!»&c) 
Kb 1 O ] 



o R 7 



(11) 



(5£pK Ri> Ai, R 6 > RT^tfl^^Sft^ 
-to ) 

#3£^b£^<£>F*3s #^^-Hfc^* (ID 
t^^^^^V/wS^fc^ft^ (Ik) £rCr u t i 

. T^bv^^n^ W^7*!l/i4©T^J 

K£b. rjx^lRT/v^^f^iDitStSSriffl 

So * fitSU*. «a. 

3BffiLTfrfc>*L* 0 a^*JH3PKb-&* 
[0 0 2 0] 

jfiL, *ffi*MS, r^^^-^, 

^iftSlffi««. ®8M^ffi«£i¥) ic*Jfl-o*>a. 
-5tfv\frA/, fiigi*, 5fS#^, RtfBH£fc# 



[0 0 2 1] *&Wfc&V0<D*?& \>x*\* 

(Masu,M. et al. , Nature, 349(1991)760-765) 0 
mG 1 uR 1 ©t7^^/^^T^6mG 1 uR 1 a 

1 Ofg-h^-^S (Kawabata,S. et al. , Nature, submit 
ted) o *^S^*rW«UT^«ft-ft«frfHBU 

1) *BJ§a^« 

30 mGluRlaM^NIH3T3afiit 10 
%3SWJftJ^KlfiL?i, lOOunits/ml, 0. lmg/ml streptomyc 
in sulfate$r^tpDMEMT*^^UfCo 

2) jBwart^^v^A^asHii*: 

flUSt*, S@ 1 3 . 5mm^7^^^^1X 
1 0 5 c e 1 1 still, SS^ttttc Fura 2 
-AMte, Balance salt solution (WTBSS^p) 4» 

S-eJNBJfiSr2«a&o^:*, *^*^H-^fflVNT^ 
40 3) Wffi 

>fb^^f^ 1 0 mMCD^S^^^ ^/V^/l-^^riX K (HT 
DMSO^VNp) -CW»U BSSlCTlT&Sttl 0#* 
M<D»«lc#3RUfc. «UaWb-a*Sr*tf B S S ^r^AP 

bfc^, 3 0^ m^w^ ^ ^»*as*pufco its-m*^ 

f^BSSt-C3 0 /iM^/i^ ^ ^^(Ci: «9_h#bfc 
«rt^>"^^SS^^ 1 0 0%t b, <b^fe{-<J:S 
RR*0;g««rffl^ (%) -C^lBbfdo ^Er(Dte**»M 

50 f^ffl?r^bfc 0 



(8) 

13 

[0 0 2 2] *&Wfc<&%0X\* : t<OM<D 1 ttXte 2«« 

10(IO#1-1, OOOmg, 0tL<li5O-2O 
^Xt^AUSfeD, 10(CO#l~5OOmg(Offi 
tt, 1 P 1«PIB^2 4WBBO«HT»»rt#IH^**^ 

t> So 

[0 0 2 3] J; sgpfi^^feolfta^ft 

Df;vt;H3-^^ t: Kn^rv':/** tf/vy ^ : v^'i?/l'a-- 
.x y ^ is" — h ^©WSttfe £ v ^J»®t£««0> ? * ^ 

#Jtt^fff*S*bS?L«#J, ft*^ 

u-*aL «fc*u ^mm. R«fflSr**urv^t> 
<o**ak await l-chu «*.tfai*«ai«*a^ 

fttt**r**6>l2:BSJB*J, iM, IMb#J> #m#J. « 50 
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So 

[0 0 2 4] 

Jfel0-3 0t^to «««*»*^ ^ (1H- 

nmr) ftftmtmk^x^h^t^'i'^i'tm^x 

ffV\ ppmCT^Uo »ft##f (MS) teSSafilK^ 
«»ifc (FAB) -CfTofCo !*U lfr»r4£lT©«*Sr* 
-To 

Sal : *fe> cHex : P^V/W cPen : is 9 vO"? 

Et : xf/P, iPro :^y/n fcT/K cPr : is 9 XJ^f 
xz tVK cBu : ta^/^/K cHep : ZT^/K M 

e : nHex : sBu : s e c — ^ 

tBu : t e r t -^f/K EX : REX : 

M ; 

[00 2 5] ^3%m 1 

2- (N, N — v*— t e r t — ^ h ^->^7/V7}?^ ;W7 5 

(2 

1 . 1 g) . t e r t -^^fr i?*/^*— h 

(58. 9g) . (2. 4 

6 g) t K^77^ (3 00ml) J§?££t4&# 

<0\Y&m (5 1 g) SrWHftWi tt#fc 0 
[0 0 2 6] ###J2 

4-T^y-2- (t e r t -/h^^/^/VT^ 

&%mi<Olt&b (7. 3g) CD^^y— /V (15 0m 
1) g»10%^7^^A-Ri (7 0 0mg) SrSn 
^.TtK^ (1 a t om) #ffl^T. M-Cl 2f^ra*# 

^gfe^rT-fe h y /V (10 0ml) rtt 
^Jfi^m^^^^^ (7 4 4mg) $r*PxT5 0- 

EMU mWt^/^X^^ mw£:&7kx&&^fCo 

n V : f^^^/V-^ 5 : 1) XmWL-f&Z.tlZ. 

X Y) #%^J 2 0>tt&m ( 2 . 9 g ) Sr#fc 0 
[0 0 2 7] #%^J 3 



(9) 

15 

2 _r^y-5- (ter t-^b^^^^^^ 

##«2<D<fc-&« (18g) . W/Ty»*9 9A 

(2 6. 3g) ©g» (250ml) IW^SiT, * 
^ (10. 8g)«(50ml)»*o<« 

Turing ra»^T2WiBlJt». Zb^so-cicx 

3 WPWBnUIMW^Ufc. 60S*** 15 0ml 
*§U ^ft#*3 0 0ml©M«Px., «ftH«Sr* 
«U 2 8%7^r*-e8»t5^il^5#««3 10 
<Dik&%> (9. 2 0g) Sr*^S*S*fc^t:»^o 
[00 2 8] #%#U 4 

2 _ T ^/-5- (ter t - yb^r^/^^^ 
/) - 6 - 1 Ko f ;V^y ^f7^;V 

**<fc9^*-*T/i'S-*A (1. 88g) *<rY7* 

Ka7 7y (300ml) (CflMU *#T\ 3 
tfXfrfi* (8. 0g) OfF?tKP7?y (300m 

1) mm&3 0»*»ltT*Tbfc. SblcBfittlSf 

Sffi«*-T5^a:KiJ:5##«4<Oft-a« (6. 48 
g) Sr*JtfeT^/W7r^fcl-"C»^« 
[0 0 2 91 JS09 1 

2 _ 7 ,y_ 5 _ ( ter t - /h^f^/V^T^ 

g) , l-^cz^-3, 3- is- 2 
(54 8ml) ©x^;-;V (30ml) JSHBESr3«?IH 

ffl*:W»*^ : n-^^r1^^=2 : 3) T*ffi^-r6 
- ^ 19 6 — (ter t-/b^/^T^ 
/) -2 - t e r K»*^^ 
S*V[2, 1 -bl-O-^TV^— ^ (0. 28g) £r 

^-^a*^ mmm9. 1 o^W2-7^^ 

fe, *1S«1 l^W2-7^-6-^ b*So« 41 
^2 -T ^ y - 5 - (ter t-yh^/V^/V7 

[00 3 01 Slttftl 1 2 

2-tert-^-7-^^W^/[2, 1 
-bl-^V^T^—yrt' (2. 7 0g) 0>BfIfe (5 0m 
1) WKfc4 8%||fl2*C»« (5 0ml) £*P*lT2 4 
l«|RHlDlRai«KUfco h 9 
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3L^/-^feW»»-***-fcfc-tO 2-tert-y 
f;V-7-tFP^W^/[2, l-bl^V^T 
(9 1 2mg) SrSI-fe^ft^ tt#fco 
[0 0 3 1] 2£ffi0) 1 3 

2 - t e r t KoW$^/[2, 
^^^y/fr^/W (8 4 2mg) CDi^^A-* 
;^7 5 K (2 0ml) g»lc7;^VfiST, S» 
lC-C6 0%*tt**ft-*-b9^ A (2 0 5mg) £r#P 
X. iIHT3 0»UCo ^V^^til^P^ 
fxf;vx^r;v (5 6 9m g) ^DiT$ ^1-3 0 5) 

1) > itn^/u^—'r/u (20ml) 

1) SrJn*.. [ (2 ~ 1 e 

r t -^vwf S*V[2, l-bl^^T^-/^- 
7->f/V) t=5rV]R» ^^/V3L jx^/HftR* (1. 
2 3 g) SrjWM**k b-C#fc 0 
[0 0 3 2] £OK0) 14 

2-tert-^/W;^/[2, l-b]^^T 
j/^V- 7 — $ifl,i$Zs$£^ s ?~A'^* s rA' (9 0 6mg) 

(2 0ml) ttU8»l^ 1 N*BMfc 

-^by^^7K»» (2 0ml) *riP*.TaiftTl. 5R# 

«f W»Sr«*i"S r b ?)2-ter t -^/Vf S 
^>/ [2 , l - b]^y/f 7 ^/v- 7 - 

(8 2 0mg) Irl^a^ltffco 

[0 0 3 3] HISWI 1 5 

2-tert-^W$^/[2, l-bpO-^T 
^^^-7 - iJ/V^m (7 5 8mg) CO^^^/^^ 
AT^ K (1 5ml) gffiChyxW^ (5 8 0 
ml) ^7^^*^^y^^ (8 9 7ml) SrSP 
tt^TlWS#tt *Vv-cR***fct e r t 
;^ ;X , (80ml) Sr*D^.Tl«PRI*P»»aEl- 

) it^r^ia^) 7- ( t e r t - ^h^r^^ 
r>;;) -2-tert-^f/W^/[2, 1-b] 
*<Zs*S'7-T*S*-A' (5 9 4mg) \*X& 
tc 0 

[0034] mmm 1 6 

7- (ter t-^h^^^-^^) -2 - t 
(4 4 0mg) <D^*/-/V (1 0ml) KMl^Sfi 

t, 4N»Sx^i (2 0mi) tap*.rrata 

0 fcia»)2-tert-^M^/[2, 1-b]^ 



(10) 

17 

y/fT/- ;V-7-W^2tt»t (2 9 8m 
g) Sr«fe)eaiLT#to 

[0035] 3i^^y 1 7 

2-tert^f;W^/[2, l-bl^VV^T 
6 -4 )VT % V. (3 2 0mg) Srlf 

Siic^K.mbfc:^ -;ft,£i^^/i/*/i^T^ K (1 
0ml) «g$?U ^n^e^ m^/^^-^/W (0. 
2 8ml) . J^^y (4 1 8mg) Mxt4fif 

mwmm>\^t^o /k^p^ts^^/^ 

^/W= 2 : 1) X+mmi~Z>^b{^£ DN- (2- t e r 

t -y^vwr ^:/[2, l-b^^y^r^— 

— (M PV^ls xf/l/x^f/V (3 14mg) £:# 
feo $f>[^MMIit5riia^N- (2-t 
ert-^/W^/[2, l-b^V^T^-zV 

— 7 — f /v) ^ y rn^/W^^^r/^^^^rM'fe^ 

[0 0 3 6] J£&£#)1 8 20 
N-(2-tert-/W^/[2, 1-b]-^ 
/fT/-/>- 7 — f/W ^y->^ xf/Vx^r/W 

(1 5 Omg) (7>^ t Kt2^^^ (10ml) 

*A (3 4mg) SrJPtrPl^XlWR^tto S 

— (^m^ ; n-^lJ-V : St»x^;v= 1:2) 
SfbfcgL ^tt^^^i-^^ t^J: t)N- (2-t 30 
er t-/W^^[2, l-b]^/fT/^ 
_ 7 _^ /V ) — N— (2-tKo^f^) 7^2 

mmm. (9 7mg) ^^jsfe^s^br#fc 0 

[0 0 3 7] *Jfiffil 1 9 

7- (t e r t -^b^/w#^7^) -2-t 
ert-^^5^/[2, l-b]-<^^T^-/V 
(14 Omg) (D^fMM7^K (5ml) 
&SST6 0%»tt**fttb5 9A (3 2mg) 
*Tll*IB«»Ufc«. 3*flS**'A' (0. 0 6 3m 

i) &m^xmmKxtst>\z.iv$m&&^tc 0 r«»t 40 

# x «*SEKthy !>A-C«iL^o WK*»BE«* 

SHMbfrvy xtfA'tijj*?*!^ h^77>f- (^ 

tftf£; n-^*^:fflF»^^=4 : 1) t?«»*r^ 
-i(Cj;9 7- (N-^^-N- t e r t 
^/V^x;W7^ y) -2-ter t -:/?vW 5 
[2, l-bK//f7^/V (119mg) SrjtfeT 

[0038] mmm2 o 

6- ( t e r t -7*h^/V^7^) -7-fc 50 
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t e r t — :/^vWf ^^/[2, 
1 -b]^/f7/-^ (0. 25g) Ol, 4 -S? 
^^ri^> (5ml) «*fcllN*6& (5ml) £r*Px.T 
2«FKIJHfflRai«lU*:. ttfdftibK*^by9^*»*R«r 

SS^Srv-y jstf/vlJ^J*?*^ y?77<i — 
mom ; n-— ^ri^V : BW^A^ 1 : 2) 
•rSw^JCj; »9 7 — t Kn^r^^f^- 2 - t e r t ~ 
:/?vW 5 ^[2, 1 -b]^/f7/-/V-6-^ 
;V7r^ (5 6mg) fe«fe»»feU#fc. 

[0039] mmm 2 1 

7 — t Ko^rv'^f^- 2-ter t — y^/W 
[2, l -b]^y/f7/-^- 6 — {JVT 5 >- (5 6 
mg) <D*9J—fl' (5ml) ^(MNMS^f 
/HWS (5ml) Srap*.-C5«?KIAP»»flEbfeo Wifc* 
igffiS*&> «SfPKSbK*^ b y * A*^K£iPx.TffE 

R^^-e»wb. fi5Fp*ig*-eas^«, muffin 

^hy U JWK8r«JBE«*Ufco a«*Sr^ 

fy:R«xf;V=3 : 2) TtftSUfc*. r*b«r«fflft 
I^t^r^ia^) 7-^ t e r t 

-^/V'-<$^V[2, 1 - b ^V^T^-A-- 6 ~ 
^/VT^X 2*£^i£ (4 2mg) Sr«Hfe»Si:UT# 
fc 0 HJ6W2 1 fc|SWlCLT|HM3 2<Dik&W>lfrbn 

4 (Dit&m&mzLo * 2 1 O 4 N^8RS x 

HJfe^J 3 5 (Dffc^J^feRMfcfctfT 3 

[0 04 0] H J601I 2 8 
2 - t e r t ( (2-t 

>0 ^/W) ^^/[2, l-b]-<^^T^-/V 

(3 3 lmg) CDi^^/WJV^T^ K (5ml ) 
fcSi&T. 6 0%»feK^kthy?iH (12 lmg) 

y^/W (18 8ml) Sr*P^TSfe^2«FlB*#bfco 

rjk»t«. tk^t^p^, vm^/wibtos ^afp^: 

«*T?«S». #*BSBt^by^-^^««U »IKSr«ffi 

(1ml) fcJP*.fc«. i»j|ESr«BE«*U. 
fe^Tir b^d^feSttfi-TS-^^^^ 2-ter t - 
^^/W- 7 - ( (2-* h^i/^h^r-» ^^VW) ^T^ 
^✓[2, l-b]-<y/f7^iii (18 7m 

g) ftjWMflittffc. 

[004 1] 14i PtHtC Ut, *16W 22-2 

ff 2 5 ~ 2 7 <Oft^««r»3t bfco ^t®^J 28^ 
Lt, SUS«2 9, 3 0©^«JSr«5Sbfeo 1 
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[0 0 4 2] 



19 20 


REX 


DATA 


1 


NMRCCDCI3): 8.24(dd, 1 H), 8.15(d, 1H), 8.08(d, 1H). 3.93(s, 3H). 1.40(3, 18H). 


2 


NMRCCDCI3): 7.80(d, 1H>. 7J5(d. 1H). 6.23(dd, 1H), 3.84<s, 3H), 1.52(s. 9H). 


3 


NMR(DMSO-d6>: 10.35(s. 1H). 8 26(s. 1H), 8.18(s, 1H), 8.05(br s, 2H), 3.84(s, 
3H). 1.49(s ( 9H). 


4 


NMR(DMSO-d6): 8.44(s, 1H), 7.57<s, 1H). 7.52(s. 1H), 7.43(s. 2H), 5.38(t. 1H). 
4.50(d, 2H). 3.32(s, 3H), 1-47<s, 9H). 



[0 0 4 3] 



°XXr 



[3c 2] 

N I 



EX 


R, 


R 2 


R 3 


Sal 


DATA 


1 


tBu 


NHCO,- 
tBu 


CH 8 OH 




NMR(DMSO-d6):8.74(s,1H),8.14(s.tH).8.CMXs.1H> 
.7.84(s. 1 H).4.5a(s.2H).1 .50U.9H>.1 .30.(s.9H) 

HC/rA OS nfiif KJL*. 1 "\ 

MS(FAB;.37otM+ 1 


2 


Et 


H 


OMe 


HCI 


NMR(DMSO-d6):8.4CXs,1H).8.14(d.1H).7.85(d,1H) 

,?.27(dd,lH),3.86(*.3HX2.79<q.2H).1.3(Xt,3H). 

MS(FAB):233(M+0. 


3 


nHex 


H 


OMe 


HCi 


NMR(DMSO~d8):8.37(B,1 H),8.12(d,1H).7.83(d,1 H) 
,7.27(dd,1H).3.86{».3H>.2.75(t l 2H).1.69(quint,2H),1.24 
-1 .42(m,6HX0.84-O.92(m.3HX 
MS(FAB):289CWH-1). 


A 


iPr© 


H 


OMe 


HCI 


NMRCDMSO-d6):8.35(s.1 H).8. 10(d.1 H).7.8 1 (d.1 H) 
,7.26<dd,1 H),3.85(s,3H).3 09(s e pt ) 1H) l 1.32(d,eH). 
MS(FAB)^247(M+1). 


5 


sBu 


H 


OMe 


HCI 


NMR(DMSO-d6):8.35(s.1 H).8.12(d,1H>,783(d.1 H) 

,7.27(dd,lH).3.86<s.3H) 1 2.B3(d.2H).1.92- 

2.09(mJH) ( 0.96(d.6H). 

MS(FAB):261<M+1). 


8 


tBu 


H 


OMe 




NMRCDMSO-d6):8.42(s,1HXe.14(d,1H) ( 7.84(d,1H) 
,7.28(dd.1 H).3.86(s,1 H>.1 .38(s.9H). 
MS(FAB):2eKM+1). 


7 


CH f - 
cHex 


H 


OMe 


HCI 


NMR(DMSO-d6):8 36{s.1 H).8.1 3(d,1 H).7.84(d.t H) 
,7.29{dd,1HX3.86(s.3H),2.e4(d.2H).1.5e- 
1 75(m,6H)A96-1 .27Cm,5H). 
MS(FAB):301(M+1). 


8 


cPen 


H 


OMe 


HCI 


NMR(OMSO-d6):8.43(s,1 HX8.1 1 (d,1 H),7.84(dJ H) 
,7.27(dd.l HX3.86(s,3HX3.23(quint,1 HX2.03 
-2.l6(m,2H),1.61-1.83(m,6H). 
MS(FAB):273(M+1). 


9 


tBu 


H 


CO t Et 




NMR(CDCI3X839(d.1HX8J3{ddJHX7.56(d,lHX7.44( 
s,1 HX4.42(q,2H),t ,43(t3H).1 3B(6.9H). 
MS{FAB):303(M+1). 



[0 0 4 4] 



[fg3] 
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21 



22 



EX 






R 3 


salt 


DATA 


10 


cHex 


H 


CO,Et 




NMR(CDCI3):8.39{d, 1 H),B . 1 3(d, 1 H).7.55(d. 1 H ), 
7.48(d. 1 H),4.42(q,2H),2.7l (m f 1 H). 1 .26- 
2.10(m,10H),1.43(t l 3H). 
MS(FAB):329(M+1). 


. 1 1 


1 — 

adamant 

yi 


u 


i_»rijVJivic 


HCI 


NMR(DMSO-d6):8.24(s.1 H).8.09(d,1 H),8.0B<brs, 
1 H),7.56(dd.1 H).4.5B(s.2H).3.34<s.3H>,2.07- 
2.1 2(m.3H),1 .94-1 .98(m.6H), 1 .71 - 1 .8 1 <m,6H). 
MS<FAB):353(M+1). 


1 2 


tBu 


u 






NMR(DMSO-d6>9 75(s.1 H) t 7.85<s.1H),7.72(d f 1H) 
.7.3 1 Cd, 1 H),6.89(dd. 1 H), 1 .29<s.9H). 
MS(FAB):247(M+1). 


13 


tBu 


H 




HCI 


NMRCDMSO-d6) 8 29(s 1 H).8.07(d.1 H),7.7B(d,1 H),7.2 
7(dd,1H) l 4.88(a.2H),4.l9(q l 2H),1.36(s l 9H),t.23(t3H). 
MS(FAB):333(M+0. 


14 


tBu 


H 


C0 2 H 




NMR(DMSO-d6):8.59(s.1H) l 8.05-8.09(m,2H).8.03 

(A *? 4*i<Wi 
\Q,\r\/.si.£.*J o.*»uvdiv. 

MS(FAB):275(M+1). 


15 


tBu 


H 


NHCO,-tBu 


- - 


NMR(CDCI3):7.89(br s,1 H).7.41(d.1 H). 
7.35(s.1 H),7.26(dd,1 H).6.60-6.75(br). 
1.53(s,9H),1.37(s,9H). 
MS{FAB):346(M+1). 


16 


tBu 


H 


NHj 


2HCI 


NMRCDMSO-d8):8.37(s,1H).8.08(d.1H).7.76(s.1H) 

,7.27(d.lH),1.38(s.9H). 

MS(FAB) 246CM+1). 


17 


tBu 


H 


NHCH 2 CO,Et 


HCI 


NMR(DMSO-d6):B.19(s.1H}.7.86(dJ H),7.20(d.1 H), 

6.88(dd.1H).4.14(q.2H).3.9a(s.2H),1.35(s,9H>.1.21 

(t.3H). 

MS(FAB):332(M+1). 


IB 


tBu 


H 


NKCH^OH 


2HCI 


NMRCDMSO-d6):8.39(s.1H).7.98(d,lH) 1 7.40Cs.1H) 

.7.03(ddJH).3.61{t.2H).3.18(t.2H).1.39(s.9H>. 

MS(FAB):290(M+1). 



[0 0 4 5] 



1*4] 
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EX 


R, 


R 2 


R 3 


salt 


DATA 


19 


tBu 


H 


N(Mo>CO,- 
tBu 




NMR(CDCI3):7.55(d.1H).7.46{d.1H),7.39Cs,1H), 
7.2B(dd.1 H),3.29(s.3H) ( t .45(s,9H>.l 38(s,9H). 
MS(FAB):360(M+1). 


20 


tBu 


NH, 


CH 2 OH 




NMR<CD30D>7.46(s.1 H).7.34(s.1 HX6.98(s, 1 H), 

4. 53(s.2H).1.24(s,9H). 

MS(FAB):276(M+1). 


21 


tBu 


NH, 


CH,OMe 


2HCJ 


NMR(DMSO-d6):8.33(5 l 1H).7.85(3.1H>.734(s.1H) 
,4.44(s l 2H) l 3.34<s.3H) l 1 .38U.9H). 
MSCFABX29CKM+1X 


22 


tBu 


H 


OCH,CO,H 




NMR(DMSO-d6):12.80-1 3.25(br,1 H)7.92(s.1 H),7.85 
<d,1H>,7.61(d,1H),7.09<dd T 1H)A74<s l 2H) f 1-30< S .9H). 
MS(FAB):305(M+1) 


23 


tBu 


H 


NHCHjCOjH 




NMR(DMSO-d6):7.83(s f 1H),7.6€(d,tH).706(d.1H) 
.6.76Cdd.1H),3 86(s f 2HX3.33(br).1 .29(6,9^. 
MS(FAB);304(^H-1). 


24 


chex 


H 


CO a H 


HCI 


NMRCOMSO-de):8.58Cs,1H) t 7.97-8.08(m,3H). 

2.61(m,1HX2.0O-2.05<m ( 2H),1.67-1-79(m t 3H> 

.1.20-1.46(m.5HX 

MS(FAB):301(M+1). 


25 


tBu 


H 


OCCH^OH 


HCI 


NMRCDMSO-deXS^^IHXS.OSCd.l H),7 78(d,1 H) 
,7 24(dd.1H).4.07(t,2H},3.75(t 1 2H) > 1.36Cs.9H) 
MS(FAB):291<M+1 ). 


26 


tBu 


H 


C^OH 




NMR(ClXM3X7.61(s,1HX7.28-7.38(ni.3H) 

.4.74(s.2H),1.36Cs.9H). 

MS(FABX261(M+1X 


27 


cHex 


H 


CHjOH 


HOI 


NMRCCDCI3X8.21 (s.1 H).B.04(s.1 H).8.02(d.1 HX7.53WJ 
1 HX4.62(s,2HX2.67(m.1 H).2.02-2.O5(m.2H)J .67- 
1 82(m,3H).1 .21-1 .45<m.5 H). 
MS(FABX287<M+1X 
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25 



26 



s 



EX 








salt 


DATA 


28 


tBu 


H 


OCCH,), 
OMe 


HC1 


NMR(DMSO-d6):8.31(s.1H),a.08(d,lH),7.79(d f lH) l 7.26Cdd ( 1 
H),4.1 6-7.20(m,2H).3.68-3.72(m^H).3.33(s,3H).1 .37(s.9H). 
MS(FAB):305(M+1) i 


29 


tBu 


H 


CHjOMo 


HCI 


NMR(DMSOd6):7.65(d.1H).7.49(d.lH).7.40(3.1H) l 7.37<dd,1 

H).4.53(s.2H),3.42(s,3H).1.38(s.9H). 

MS(FAB);275(M+1). 


30 


cHex 


H 




HCI 


NMR(CDCI3):8.28(a,1 H) 1 8.09(m^H).7.56(d,1 H), 
4.54(s.2H).3.34(s t 3H).2.74(m.1H).2.03-2.07(m^H).1.ee- 
1 .fi2(m,3H),1 .20-1.5<Xm,5H). 
MS<FAB):301(M+1). 


31 


tBu 


H 


NHMo 


2HCI 


NMR(DMSO-d6):8.40(s.1 H),8.02(d.1 H).7.42(s,t H) 
/7.03<d, t H).2.78(s.3H). 1 39(s.9H). 
MS<FAB):260<M+1). 


32 


cHex 


NHCO, 
-tBu 


CH,OH 




NMR(CDCI3):8.35(s,l H),8.20(br s.l H),7.43(b,1 H),6.99(brs, 
1 HX4.63(br9.2H),2.68(br,1 H),1 .lO-2.20(m,1 0H),1 57(a,9H). 
MS(FAB):402(M+1). 


33 


cHbx 


NH, 




2HCI 


NMRCDMSO-d6):837(s.1H).7.90(s,1H),7.41( S .1H),4.46Cs.2H 
),3.35(s,3H>^75-2.87(m,1 H).2.00-2.1 2(m,2H).1 75-1.84<m, 
2H),1 .66-1.75(m.1 H),1 .32-1 .55(m,4H>.1 .1 6~1.32(m.1H). 
MS(FAB):316(h/H-lX 


34 


CH8X 


NH 2 


CHjOEt 


HCI 


NMR(DMSO-d6):8.29(s,1H).7.84(fi.lH).7.31(s.lH)A47 

(s l 2H).3.54(q.2HX2.72-2.83Cm,1H) 1 2.00-2.09(m,2H),1.75- 

1 83(m.2H), 1 .65- 1 .75(m,1 H),1 .32-1 .55(m,4H).1 .1 6- 

1.32(m,lH).l.l9(t.3H>. 

MS(FAB):33(XM+1). 


35 


sBu 


NHCO, 
-tBu 


GHjOH 




NMR(CDCI3);8.34(br s.l H),8.31(s f 1 H),7.43( Sl 1 H).6.8S 

C5.1H),4.57(s.2H).2.55{d.2H).1.94-2.08(fnJH).0.98(d.6H). 

MS{FAB):37e(M+1). 


36 


sBu 


NH, 


CH^OMe 


2HCI 


NMR(DMSO-d6):8.25(s.1 H).7.82(i>,1 H).7.28U,1 H).4.42 
(s.2H),3.33(s,3H).2.61(d,2H),1 .90-2.1<Xm,1 H).0.95(d,6H). 
MS(FAB):290<M+1). 



[ 0 0 4 7 J &.<Dm 6 »ctff|SL.fc^JSWfc^©»S* i * &m^X&f&-?% 5o 

fc, *&W{t^<DfiMmti:Q&to*m-to ZtvbOfc 30 10 0 4 8] 



(15) <mM¥- 11-189596 

27 28 



No 


R, 


Ra 




1 


tBu 


(CH 2 ) 2 OH 


NH 2 


2 


tBu 


<CH 2 ) s OH 


NH 2 


3 


tBu 


(CH 2 ) e OMe 


NH 2 


4 


tBu 


(CH 2 ) 3 OMe 


NHj 


5 


tBu 


CH^OCC^OH 


NHj 


6 


tBu 


Ch^OCCH^OH 


NHj 


7 


tBu 


CH,OMe 


NH(CH 2 ) 2 OH 


8 


Ch^cPr 


CH 2 OMe 


NHj 


9 


CHjcBu 


CH 2 OMe 


NHa 


10 


CHjCPen 


CH 2 OMe 


NHj 


11 


CHjtBu 


CH 2 OMo 


Nht, 


12 


cPen 


CH 2 OMe 


NHj 


13 


cHep 


CH 2 OMe 


Nh^ 


14 


cHex 


CH 2 OMe 


NH<CH 2 ) 2 OH 


15 


sBu 


CH 2 OMe 


NH<CH 2 ) 2 OH 


16 


cPen 


CH 2 OMo 


NH(CH 2 ) 2 OH 


17 


cHex 


(CH 2 ) t OM8 


NHj 


18 


sBu 


(CH 2 ) 2 OMe 


NHj 


19 


cPen 


(CH f ) 2 OMe 


NHa 


20 


tBu 


NH a 


CHaOMe 


21 


sBu 


NH 2 


CHaOMe 


22 


oHex 


NH 2 


CHaOMo 


23 


cPen 


NH 2 


CHaOMe 



(51) Int. CI. 6 Bfc#JfB# F I 

A 6 1 K 31/425 A AM A 6 1 K 31/425 A AM 

AED AED 

(72) $&W% BBS — f= * (72)»9I* ^cffl 

(72) mm iebs (72)&w& 
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